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(1) s~ t~ IU1
somawhat law ~e to the short-lived iodine isctopes

f~ ~e~ic afi Russian tests.

+31
is a ?iseion product foxmed in nuclear explosions. It ●nd

other products are ~ar~i~ ~ t~,eair dcw7_lW1.7.1from the point of cietona-

tion. When this fallwt settles on pastures, the exposed forage becanes

1131 131
contaminated. appears in the milk af cattle ingesting I in their

If mm drinks this radioactive milk, I
131

fesd. concentrates in and

irradiates his thyroid gland. These ?messes suggest S ways for estima-

131
ting thyroid exposure from X . They are listed in decreasing order of

validity h Table 1 and will be discussed separately.

Table 1
UAYS (.XESTMAT12W THYROID E.XPC6URE

A. 1131 in thyrc id gland
B. 1131in milk
c. @mm activity in pastures
D. Beta activity in air
E. Fissionyield and fallout trajectory

evaluate I“’ doee to the thyroid

?-my cowxti.ng”We rnsured
+31

during the Utah ~.-. ~ d 1962, ht unfortunatelyfailed to *1*

rquired and only 8 Maftod *r of people c8n be -luet9d.

9 . P%=

Fresh milk ie by far the -jor source of faUout IH1 for
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milk or ~ls throughout Utah &r* lkada t88ting prloe to MH. I@.

s8riou81y Maim t?w accuracy of * mia~ -th0d8 fo@ Oststial 4

*131 _-
●
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1690 4.00
2048 4.17
802 10.16 ~81?

45C,360 S.33 ~
642,600 3.2S %
264,6c10 Q.oo ‘-
26,620 4.2.s
12,432 7.17 239,564

0.0’+ 2,38G;ou0
11.67 630,000. Ls.80 44)000
21.7S 14,000

.— _ ___ ---- ---- _ -- --- ---- --- --- -- -. -----
28 MAY 57 BOLTZHAW 12 129.58 266 2,014
2~j7 FRANXLIN 0.14 34.08

i JUL S7 H~

JUL

Jur.1

SS*37

28.08 .

“3s.00
5s ● 59

44s

675

498

676

18W

603

7,090 10,281 2.5(I ~
3,000 U,ulo 2.50
2,440 3,904 2.50 -
1,887 3,566 S.o$
258 660 11.42 3,006,
644 1, 0s0 7.91
73 200 16.09

18 AUG S7 SNASTA 17 3s.00 908 1,426 4.w
35.75 3,164
39.83

S,094 2.$3
2,260

52.42
4,15s @*m

1,24s 3,17s U.33 3,212

*Air c~ccect rat ;ocs frcm !lef. 6. Time fran hrst to assay rmt @ven.
~Air cmcentrations and tks are to tuid-sampitig perid; dzm fmni Ref 8.
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pc/mj
23 ALE 57 DOPPQ!R

il 54.67
L,ws

30 AW 57 FR, %IME 4.7

3i AK 57 S?IUXZY 44

2 5EP 57 GAL;LE ; :2

FJ~~p 57 WEELER 0.2

75.J8

74. ”83

75.00

27.98

3,647

L6 SEP 57 NEKTCJN. 12

91.00 13“ 590
23 3EP 57 CHARLESTW 12

98.33 1,153
~ CCT S7 MORGA)i 9 57.S8

78.2s
978
215

.— _ ---- __ ---- ---- ---- _ ---- .-— _ _
22 OCT 58 S@~()

--- -- 0--
6 73.50 501 1,91Q

30 OCT 58 BUMKX 19 100.00 533 2,958--- -- --- --- --- ---- -_ -- ---- _ ---- _ ----
6 JUL 62 -N l@j*

---
49.00 900 2,115*

7JUL62 L.FEu ~1<2(3 51*OO 101 2s0
U JuL 62 JmUIE BOY <20

52.08 16 41
14 JUL 62 S#WU m *2Q

%.25 450 1089

%9 of the fallat activiq f- Sadan us due to neu~ ●ctiwtd
w (10)which is not ● fissk pmt. Less than 30 kilotm of
the Sedan yield was from fissim (5).
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(time) -L’* variation in activity. Unfortunately, reference (6) does not

;2) shots . Results are listed m rable 2. TMWS of explos ion snd kiloton

(9)yields are frcm The Effects of Nuclear Weapons :962 ,

In scme (:dses a number of air saqples were taken serially dur~ s 24

hour period. In such titances each adjusted ●ir comentmtion m mlti-
*

pLi* by the fraction of a &y it ims sa~lad. I%en these results ~ “

●dded to obtMn the wei@ted ●verqs concen~t ion for tb entire 2% hour

period.

If one assumes ● proportiaemlity ktween beta ●ctivity in the ●ir ati

1131
meching man throu@ the food chain it is possible to cmdely ●st~t8

thyroid expoeures far thee y~rs for ultkh ●ir &ta ●re ●vailable. R88ult8

are shwn in Table 3.’

mbAe3,.

c~

6f241m*FEAlc EsTxmTw N.

%!liR

IlmJ!E IMYMm
8

5.9
?

19%
19s7 JO 8!6
19s8 4,872 1.4
1%2 3,522 l*Q-

-t. George 2W,000 68

f6), )WS hewn assused by m (perhaps incorrect-*~in18 after burst, not @van
Ly) to be 1 day.

131
●Wlcul.ated frcm ~asured I in milk.
---- ---— ----
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Wesueedto ““*

●ssumsd pmportioml to the yfelde of

April and 31 Cktober of each yoer. Ve~tation eaten by milk m ~ *t

grow in the winter and thus Is unlikely to be contsmimt~d with ~1 frcn
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winter shots. The same holds for ● number of other f~ssion products and
-

suggezts ●n sxcellent way to conduct nuclear tests with ● ITIinfsa.mof ex-

posure to the population.
.

In ●dditicn to all of the Limitations deszribed in the last 2 pam-

grsphs of the preceding section on air beta concentration, me must add

uncertainties in the direction of fallout and its rate of descent.

,Meteorological trajectories (for constant altitude) are ●vailable for the

tests in 1953@),

upper-air fai.lout

fallout al.ang the

l%yroid dose

1957(7)and 1962(5), &t what w really need ●re the

(U. F.) trajectories which p-ict the depositAcm of

ground ,

estiantes fran ftisia yields axw givm fn Ikble 4.

tible Q

QID DOSE EST- TE$ FIUM FISSION
KILU’HM YIEU) AV. ~ANT

m I!SETS
-mi-

Jl AFR - 31 ml .
0.4

1952 1.6
19s3 — 2s 6.3
19s5 2.0
19s7 3: 8.6*

19S8 s? 1.4
1%2 ? 1.0

I?lese●*t*too OmAd h ~- f=WWxbtly if tk yhw

of tha film ta8tm Of JILk# A%2 m mmmsod. ?h88uefth83r~*

Zha13.6r9dcbQf~M7
forl!wmldthairhm

Ihnning states that *t

L9S9 a; the Mvada test slt8 ~’]. llm total
&i”

s* + fu8h) yield for
Nevada tests prior to 19S9 N 1036 ki.btan
filufon.

“ - Virtlmuy ●u. -S
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700

EST. AV. TH. DOSE (?UID~
~In BETA YIELD .~N

5.”3
-7

-3

?3.0
1.4
1.0

68

(j.4 0.4
1.6 3.8
6.3 6.3
2.0 2.0
8.6 8.6
1.4 1.4
? 1.0

Agreeme~,t beween the 1957 dose est~tes is a co~wexe ~~ ~ -y

u!=,edata W.SSno~lized and signifies nothtig.
The agreement between the

.S58 esthtes may refl.wt the fact that the air bata ~su~ts in 1957

arid L958 were ~~e at the S- place ~~t we ci~) ~ the ma ~~~y

(Utah State Ilepautment of Haalth) .
However, the 19S8 agrew=t rmy h

f ]rtuit~s . A larger di.ffere~e is seen in the 19S2 esttites when the ●ir

sa~les were takm ●t &I ~ Prtie by ● differmt a-y and tha tti

a

1~ k ifknt indiVtiMl doses ~

f
IQ times the state •wm~ (293) ~

s ,
urmd in previms years.

Despite ~‘ l’titad accuracy of these esttites, S conc ha ions ~

suggested:

(a) The exposure in L962 was small compared to that during sevenl pre-

~edi.ng yea~.
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(b) The wars: YQars ;cem to be 1253 d;-::L25F.

,,-\!-). ?!a.q~,’L:tah :b._L’: ::’ have rFCPL’dcti ?h;,r?:i .:d~cs cf seversl rads.

(d) The St. Ge=rge (?xposures w~:re sizail~.

(e) These Jcse :szi.~arcs need to be imprcvec!. In particular, field gamna

data should be reieas~d; air beta cmwcxrrarions shcuid be nadc avai:able

‘or 1951, LS52, L153 ~ild 1955; and if. ~.{~ccontrary to the interests ~f

r.ati!unaL securi~.,~,ijlcrI-,nyields fcr rhe ,Juiy1952 tests are zeeded.

Perhaps ~ fij~~~ “’ir.,id~ilt”\\illprovide the needed calibration check!

?REDICTE2 TWCIJIE UiNC22S

I redlize that any attempt to predict an increase in cancer due to low

doses of radiation is subject to great inaccuracy and criticism. This is

especially tr~e when the dose estimtes are so very appro%tite. ThG

fore, it sh~~ld be understood that the,following estimates were made pri-

marily to indicate whether or not an effort to search for increased

thyroid cancers would be justified.

Amber and bi-qsm (11) *W

children x-irradiated as infants

dose of 225 rads, ati an ave~ge

tabuhted LO thyroid cancers in 22S3

for WI enl.a~ th~” with ●n avexuge

fddau-up t&ae of 14.5 years. At pnsent

additional ~id cancers will develop

. They hve calculated that 0.05

d have been expected noxnmlly in this
,,

Asewing ● linear relation between
-,

dose and inciMnce*, there should be 1 case per 54),(MJ ~d-children.

* to my satisfact ion this rehtion Ins neither been proved or diapmved
adequately for thyroid cancer.



rarily (although perhaps incorrectly) to be without effect.

ME
UJ 1963

12
11*
L(J*

9
8
7
6
5
4

i
1
0 ,,

NUMBER OF
CHILDREN
-20,000
20,000
21,000
21,000
22,000
22,000
23,000
2Q,!300
24,000
25,000
25,000
26,000

EST. AV. TH.
D@E (RAM)

0.4
4.2

10.1
6.3
2.0
2.0
8.6
10.0
1.4

0

1.:

1.68
Q-24
2.64
0.88
0.88
3.96
4.80
0.67

0
0

0.52

0.17
0.42
0.26
0.09
0.09
0.40
0.48
0.07

0
0

0.0s
,.
,.

0.95 O*UI

of fdbut-~ed thyroid c-m f8 22

7,s poN . It

-Km
0.44
0.47
0.47
0.49
0.49
0.51
0.s3
0.53
0.55
0.5s
0.58
0.60
0.60

0.02

[for an R.B.E. of 1) or 2 (?or ●n R.B.E. of O.Q. -e wouldbR ti *-

ition to the 6 “spontaneous” c8ses apected to &velop in tlda M nillion

children durfng their firet M years. The I.aqp -r of irruiiated

children provides a rare opportunity to test the hypothesis that smell
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birth.

If a suif izientiy high threshcld exists for the induction of thyroid

.:
in 2 years of birth provides an internal control by which tM -l .~””

*

,.“.
‘v,<-‘

incidence of &Syroid cancer h Utah can be established. Ahar tiao .,, “”

diatrilxt ior;of fallout suggests that slightly contaminated aka; ”“could

serve as controls for those heavily contaminated- Finally, the fact that

i31
with other factors being equal, I dose is p~ox%ional to milk conswq-

t~on suggests that in theory the 1- tilk drlnkera could aexwe u controls

Uor the high milk drinkers. !icnmm?z f- the practical stmdpoint, the

work and uncertain~” in eatinmting individual RJU Cem8qtimS @ ~

Spect =e~t for Ma.it8d areas mch u St. G80~

which .

ietheptitio nthettbe~ <-es
[

at St to that foq tho *tat, 8s 8 whole ● It is

indeed fortunak l!M~ ‘m.ly ● k ~ ehildmn recei- M#t ~..

studies for EWSS ible delayed radiation effacts fa Utah. m h rndtw

such stidies should have long-term support ●nd look for other effects in

addition to thyroid cancer.
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